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SUMMARY PAGE

TIlE PROBLEM

lDuring tlic past 4 %ear- (1966 - 1970) there has been a marked increase in the drop-
mii-reqilest (I)()R ) rate a lollga% ialtion ofticer candidates (AOC's). This type of attrition has been
e\I'4'(' i u diiculIt to pr'il• l et'ilauise of a lack of good measures of motivation.

This stud\ emaniies the h11) Ipothisis that any substantial discrepancy between aptitude
adl ac'hiie4 tiie'l man. wvll lw a producl of molivatioi and that scores based on such discrepan'-ics
ma\ !Ie tise-uil in idelentif', ing poten tial [)OR's.

FINi)INGS

I'hqe h pot hesis that students high in aptitude but low in achievement are likely to
I)()R was supported. Quadrant analysis of two independent samples showed the high aptitude-
low achieviemnt quadrant to have a higher DOR rate than any other quadrant.

RECOMMEN I)ATIONS

Aptittue-achievem(nt ldiscrepancy scores should be computed for each AOC student
during the environmental indoctrination stage of training. Students having an AQT score of +0.5
S. 1). but an academic aelieo-\ement score of -0.5 S. D. (based on aerodynamic, power plant, and
phb siolog% grades) Aiouhld e identified as having a high potential to DOR and be treated accord.
ninh y.

i. . . . . ..i:



INTRODUCTION

The problem of selection for and( piredIictioni (ifsuccess in the( naval aviationi training
program has been a continually challenging one(.. Syllabus changes. fluctuating quotas, and cuirrent
events have anl imipact onl the develop)ment and( maintenance of the nav6al aviation selection and
predIictionr. l)espite a lack of stability iii the( training programn and Its requiir-ements. na~ al aero-
spiace psychology, b~y using a inuiltivariate test approach, has miniitained at reasonablN high degree
of effectiveniess in resolving the probilem. Nitieh of this sti ercss has been t (Ili resuilt of a continual
overlapl in systematic variance between well-(levelopjed aptituide scores. achievernenti grades, anid
the pass- rail criterion. H owever, during the past few years there has been at rallher marked change
in the type of attrition iii tite- training program. This change is reflected iali nly within one( cate-
gory of attrition; narnely, tite drop-on-reqiwst (1)011) category. lNring the pieriodJ from 1 960) to
1965 [he 1)OR, rate among aviation officer candidates, referred to as AOC's, was 16 pe centi (1);
however, more recent dlata fromn 1966 Io 1970 have shown a 50 per cent increase inl 1)01 rate
amnong the AOC stuident population, boosting the 1)01 rate to a disconcerting 24 1),,r ceiit.

[here are several p~ossible reasons for this inecrase. includIing policN changes regarding
the military fuiture (of a 1)011 commissioning requirements (luring the( peak of' [lie( Vietnam W~ar,
and (deterioration (of the military imiage. I'lie reasons for the( 1)011 rate Increase are not relcvaiit
to the p)urposes (of this p)aper. The pirob~lem rat her is one ofiidentifying the( pioteiitial 1)01 before
he begins the most expensive phase of tlit traininig program, i.e., flight training. Once-( the( student
begins flying, the cost per student increases at least eightfold.

It canl be assumed that the [)OR1 catcgorN cointainus a laraze lack-of-niotivation comnpo-
nent. The reasons for this lack are miyriad1 all(I are listed in another report (2). .. ni essential task
(of those involved with selection and prediction in naval aviation is to obtain a good mevasuire of
ths motivational dimension. Ini general, pe(rsonai~lity mneasuires and( alpti ttde mevasures lim e pro-

duced mediocre results. As expected, achievement nieasur(5 hiavv shown sonic relation~ship N% itli
fie( complete versus 1)011 criterion.

It sceems rcasoiiabHe [to assmu e that anN suibstantial (liscrejpafiw bet wceem alititti(Ic adm1
achiievemneit may wvl I be a producet (if miot ivat i( n. lit (4lichr 4 irds. st udenits high iii api itib bidilt
low inl achi~e m~en I lack motivation and] are likelN to I )( H1. shtiatl ~ mdent rel a te\ i o% Illh
apti tuide bid hirgh in achievement muist he highll Iiioti~atedl and ci meei~ abli' lvss l(I\ 'kcl 1 I)(M. l

If suich apiti tutde versuis achiicvenmient dIiscrep~ancies 44 nill(1 lbe d iscernled earl\* ill the
triigprogram, before the fly i u phase begins, and at (ispr( ilort h ate ntin ib er oif thle hi igh

aptitd-o achievemient stuidents do. indeed, 1)011. Ihen it new imeasire -mIild bie iise(I iui thle
effort to idlentify potential 1)011's.

PROCEDURE

The subjects usedl for this sitiiiIN were all (ifthe' AOC %ho began training, dtiriiig -al-
en(Iar v'ear 1 967, and who cit her compjle'ted or \oluintaril\ N-,it hdr4'~ . Fon ri (TSS-\ l ida 114 n 1)1111)c4 ie
this groupjl was rando~intly divided inito tI"i sujbgroupsý, ( oi*\ and C roup It. Siidet&, Ion %N bInii



uii•, lde l," dtli • r, liiIl inig •er,' dlroppe*d flron the stud\ ; suich1 a dch (lion in nio way biased the
r,'dl-. 'T'his pr ,dtir, e ihhlded im N ,E' 575 students foEr (Grol p,\ Aand 5111 studen|ts in Group B.

It %vas felt Ihat the best measure of acadletnic aptitude was the Aviation Qualification
lest (..\Q'['), hich correlates well with most standard intelligence tests. As a measure of academic
a'hievtnment. three academic grades, viz, power plants, aerodynamics, and physiology were com-
bined into (ilet, score. Thst" three courses are taken early in the training program, before the flying
phase begins. Both tihe aptitude scores and the achievement scores were converted to standard
stOres with a miean -: 50, alnd a standard dehviation (S. D).) - 10.

Sco( res on the two variables were partitioned in order to construct two 2-by-2
actuarial tables allowing for a quadrant analysis. (Figure 1 shows the general diagram of hypothe-
sized )011 rates fo. the subgroops resulting tfrom the quadrant analysis.)

ACHIEVEMENT

HIGH LOW

Below Average Very High

o Very Low Above Average

Figure 1

Hypothesized DOR Rates for AQT-Achievement Quadrants

lii the first comparison, the two variables of aptitude and achievement were partitioned
at Ihe i niians. In tlhe second comparison the two variables were partitioned at ± 0.5 standard devia-
tuins. in both conmparisons the number of students that completed, the number of students that
voluntarily ,vithdrew, and the DOR rate were found for each quadrant.

RESULTS AND DISCUSSION

It can be seen from Table I that the hypothesized relative DOR rates shown in
Figare I were, indeed. supported in both Group A and Group B. The lowest DOR rate existed for

those studetnts it the off-quadrant defined by below the nmean AQT scores but above the mean
achievement scores. Alternately, the highest DOR rate was in the other off-quadrant; i.e., high
.\QT and low achievement. Differences between these DOR rates were highly significant (p <.001)
for both the validation and cross-validation groups.
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Table I

Distribution of Students Who Completed or Dropped-on-Request
When AQT and Achievement Scores Are Partitioned at Mean

Group A

Academic Achievement

Mean M Mean

AQT Complete DOR Rate Complete DOR Rate

Mean 122 35 22% 58 45 44%
SMean 84 16 16% 135 80 37%

16% vs. 44%: t 4.22 p-l.001

Group B

Academic Achievement

: Mean Mean

AQT Complete DOR Rate Complete DOR Rate

SMean 147 29 16% 69 43 38%
SMean 75 12 14% 139 67 33%

14% vs. 38%: t = 2.76 p -c.001

While it is of interest to know what types of students tend not to be 1)OR s, it is not
the real problem. The crux of the problem as seen in naval aviation training is identifying who will
be the DOR. Predicting the potential DOR will never be perfect: on the other hand. one should
make as few misclassifications as possible. The goal then is to saturate a given predictor space with
as high a DOR rate as possible and still be identif) ing a reasonable number of pIople.

For this purpose the students with more extreme scores were examined. Table 11
gives the results of this partitioning procedure. It can be seen that the I)OR rates beNteen the
two off-quadrants were even greater, but, more imlportantlv, the quadrant (+0.5 S. I). :QT- -0.5
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7'. l 1. . I4I,' i lt,-lit ) ,,dc ,t It I, r'ith' lW )(l)x shlin4,, d ,ih.-lIanlial i ncr'da-t' ill D)()M rate over
d ti.I I iiiIt;iIIt'(I h, 11, -11 Ihr li - r,-( cIr, 1iarl 11 OIi4d al Ihlit- imatis. \Nhien gror iijs \ allld 1 were

44 11,I1,41I4 4,r ,I(4,11 ,Immid 1ir,4Illhiliti'.- kter4 'hmiliilhed. liitis quadranl had a statistWiNall i sirnitificant
(!' <.1)1 ) hgil0hr I H )M rai lthan anN •ilher qiuadrani.

T'able II

lDistribution ot Students Who Completed or Dropped-On-Request
When AQT and Achievement Scores Are Partitioned + 0.5 S. D.

Group A

Academic Achievement

+0.5 S.D. -0.5 S. D.

AQT Complete DOR Rate Complete DOR Rate

+0.55. [). 63 23 27% 14 16 53%
-0.5 S.D. 30 5 14% 53 38 42%

14% vs. 53%: t = 3.51 p <.001

Group B

Academic Achievement

+0.5 S. D. -0.5 S. D.

AQT Complete DOR Rate Complete DOR Rate

+0.5 S. I). 88 17 16% 14 20 59%
-0.5 S. I). 19 2 10% 67 41 38%

10% vs. 59%: t 4.71 p <.001

It see,,is rcasimahl.e t asstinie that this DOR quadrant could be made even more
"'allid" k c'sidrinlg more extreme' scor,.er. What partitioning points should be used is the decision

Ofl IhI(sC m'naking adininistrative decisions in the training command. Some decisions will take into
4()I1sideration the number of false ositives or false negatives that can be toleratcd. These in turn
will be ihifli'envd bv ,haming quotas faced by the Naval Air Training Command. However, the
simple )lit effelive'technique described above provides a flexible tool in identifying some of the
pol(tnlial I)()01's p)lagu.ing naval aviation training today.
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